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Pluto, 360; early astronomy in the Middle East, 57; 
fireballs, 642; light echoes of Nova Persei 1901, 153; 
original Flamsteed numbers, 380 

Hubble Space Telescope: Aidebaran, 580; blame for 
optical error, 133; first results, 14; flaws and 
remedies, 19, 470, 546; image of M42, 239; image 
quality improved, 247; Mars observation, 471; point- 
ing-control failure, 247; quasar observation, 579; 
radiation impact on, 138; repair mission, 470; 
Saturn’s Great White Spot, 144; searching for black 
hole in M15, 579; witness sample, 7 

Image processing: budget CCD camera, 257 

Infrared astronomy: Australia from space, 466; Milky 
Way’s center, 463; solar observations, 132; star 
formation from Bok globules, 465; view of Milky 
Way, 242 


Interferometry: Wyoming Infrared Michelson Array, 


Intergalactic matter: hot gas in galaxy clusters, 595 

Interplanetary matter: zodiacal light, 461 

Interstellar matter: dust grains as microscopic life, 357; 
graphite grains, 593; seen in infrared, 242 

Light pollution: 262; Pleiades star watch, 133 


Magellanic Clouds: giant dust ring around 30 Doradus, 
8; globular clusters in, 28; new distance to, 359 


Meteorites: ancient killer meteorite, 238; on gravestone, 
383 


Meteors: asteroids as source, 467, 478; historical 
fireballs, 642; observing project, 478; showers, 468; 
simulating long-enduring fireballs, 640; sunset show- 
ers, 478; taking spectra, 479 

Molecules: carbon ‘‘fullerenes,’’ 463; hydrogen sulfide 
and methanol in comets, 352 


Moon: east and west on, 191; Galileo flyby, 269; lunar 
transient phenomena, 265; metal-rich core, 582; 
Schroter’s dome, 6; sightings of thin crescent, 5, 573; 
titanium-rich minerals, 576; walled piain of Ptole- 
maeus, 631 

Nebulae: 


Bright: Barnard’s Loop, 110, 368; cometary glob- 
ule, 388; Cygnus Loop, 596; M1 (Crab), 352; M42 
(Orion), 111, 239; M78, 440; NGC 2064, 441; 
NGC 2067, 440; NGC 2071, 440; NGC 2170, 441; 
NGC 2182, 441; NGC 2183, 441; NGC 2185, 441; 
NGC 2245, 441; NGC 2261, 441; NGC 2316, 443; 
NGC 2359, 443; NGC 2467, 443; North America, 
480; Rosette, 223; unusual supernova remnant, 130; 
van den Bergh 68 and 69, 441 

Dark: Bok globules, 465; Horsehead, 111 

Planetary: NGC 2610, 671 

Neutron stars: see Collapsed objects 


Novae: R Aquarii, 16; discovered by amateurs, 538; in 
M14, 14; Nova Persei 1901’s light echoes, 153 


Observatories (amateur and public): portable, 495; 
Warren Rupp, 217, 424; William Volna’s heated 
portable, 647; Warsaw University, 5 

Observatories (professional): Australia Telescope Na- 
tional Facility, 351; Calar Alto, 599; new dome 
designs, 577; Palomar, 598; Pic du Midi, 583 

Observing techniques: rating an observing site, 262; 
shadow bands, 482; sky sweeping, 237; solar filters, 
71; telescope magnification, 553; viewing zodiacal 
light, 461 

Occultations: August 18, 1990, lunar, of Jupiter, 423; 
January 3, 1991, stellar, by Vesta, 72; February 8, 
1991, lunar, of Antares, 180; March 20, 1991, lunar, 
of Pleiades, 292; March 22, 1991, lunar, of Mars, 294 


-Optics: blame for Hubble Space Telescope flaw, 133; 


combination focal reducer and image corrector, 604; 
computing ideal Ronchi patterns for a specific mirror, 
416; computing telescope focus and collimation, 528; 
exploring properties of rainbows by computer, 199; 
field flattener, 604; flint-forward doublets, 432; 
HST’s witness sample, 7; image core size, 237; novel 
designs of John A. Brashear, 432; Optics Education 
booklet, 545; spherical aberration, 546; spinning 
8.6-meter mirrors, 470; telescope magnification, 553; 
test of 10-inch commercial mirrors, 350; University 
of Arizona mirror laboratory, 470; unobstructed 
Newtonian reflector design, 320 


Organizations: American Association of Variable Star 
Observers, 592; American Astronomical Society 
survey, 581; Association of Binary Star Observers, 
425; International Space Year, 243; W. M. Keck 
Foundation, 472; Meade-Celestron merger blocked, 
356; Soviet Astronomical Society, 358 

People: Baggett, B., 472; Baker, P., 473; Bennett, J. C., 
666; Bernasconi, A., 424; Blitz, L., 473; Brashear, 
J. A., 432; Brooks, W. R., 470, 476; Chamberlain, 
R., 474; Coleman, S., 365; Columbus, C., 81; 
Couderc, P., 153; Dobson, J., 472; Einstein, A., 362; 
Flamsteed, J., 380; Giacconi, R., 18; Goldsmith, D., 
473; Hawking, S., 10, 364; Honda, M., 670; Ingalls, 
A. G., 140; Kapteyn, J., 153; Krisciunas, K., 474; 
Manning, B., 656; Marsden, B., 656; Masursky, H., 
130; Mueller, J. (Regiomontanus), 82; Peltier, L. C., 
314; Pepys, S., 642; Perrine, C., 153; Porter, R. W., 
140; Proctor, R. A., 399; Ritchey, G., 153; Shoe- 
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maker, C., 470, 638; Terrile, R., 474; Tombaugh, C., 
89, 360, 423; Wolf, M., 153 

Photography: CCD camera, 257; spherical aberration 
and, 546; testing color emulsions for deep-sky, 328; 
in ultraviolet light, 591; using small telescopes, 664; 
using telephoto lenses, 219 

Physics: centrifugal force near a black hole, 243; 
cosmological constant, 362; effects of charged parti- 
cles, 137; Theory of Everything, 365; wormholes, 365 

Planetariums: effective use of, 461; purpose of, 4 

Planets and their satellites: 

Earth (see also Moon): Australia in infrared from 
space, 466; chemical releases in magnetosphere, 575; 
Galileo flyby, 269, 466; Kordylewski cloud satellites, 
132; primordial atmosphere, 351; South Atlantic 
Anomaly, 134; Van Allen radiation belts, 134 

Extrasolar: around Epsilon Aurigae? 127 

Jupiter: conjunction with Venus and Mars, 628; 
detailed ground-based images, 583; Ganymede, 583; 
great conjunctions with Saturn, 305; imaged in 
polarized light, 8; internal oscillations, 357; satellite 
mutual events, 185, 300, 408, 520; sodium cloud, 247 

Mars: best view of Olympus Mons, 248; conjunc- 
tion with Venus and Jupiter, 628; detailed ground- 
based images, 583; ‘‘Face on Mars’’ stamp, 575; HST 
image, 471; Mars °94’s balloon experiment, 241; 
rovers to explore surface, 582; snow on? 9, 13; 
traveling exhibition, 464; Trojan asteroid of, 12 

Neptune: satellites named, 13 

Pluto: Charon mutual events end, 13; discovery of, 
360; HST image of, 16 

Saturn: age of rings, 245; great conjunctions with 
Jupiter, 305; Great White Spot, 144, 404, 538; HST 
images of, 15, 144; moons made of rubble, 245; 
Titan’s rotation and orbital periods, 358 

Venus: conjunction with Mars and Jupiter, 628; 
Galileo flyby, 269; names needed for features, 582 


Pulsars: see Collapsed objects 


Rocket astronomy: young star clusters in M83, 468 

Science policy: astronomy and society colloquium, 470; 
prospects for astronomy in the next decade, 584, 587 

Solar System: search for Planet X, 360 

Space-based astronomy: Astro | mission, 247, 359, 426, 
591; Gamma Ray Observatory, 488; observations by 
HST, 14, 239, 471, 579, 580 

Spacecraft (see also Hubble Space Telescope): Advanced 
X-ray Astrophysics Facility, 574, 582; Astro observa- 
tory, 247, 359, 426, 591; Combined Release and 
Radiation Effects Satellite, 575; Cosmic Background 
Explorer, 242; Dynamics Explorer 1, 498, 582; 
Galileo, 247, 269, 466; Gamma Ray Observatory, 
488; Granat, 576; Mars °94’s balloon experiment, 
241; Pioneers 10 and 11, 236, 244; radiation exposure 
for humans in orbit, 136; radiation impact on, 134; 
Rosat, 466, 470; rovers on Mars, 582; Salyut 7 
reentry, 578; Ulysses, 128, 244, 465, 470; Viking, 
248; visibility of geostationary satellites, 126 

Space debris: findings of study on, 581 

Space policy: |nternational Space Year, 243; scheduling 
launch for Astro observatory, 596 

Star clusters: 

Globular: ages of, 11, 468; Omega Centauri in 
ultraviolet light, 592; M14, 14; M15, 579; in Magel- 
lanic Clouds, 28; Mayall II, 152; NGC 2419, 148; of 
other galaxies, 148, 468; overview, 24; pulsars in, 27 

Open: M48 (NGC 2548), 670; NGC 1502, 223; 
NGC 2232, 223; Tombaugh 5, 223 

Stars: formation from Bok globules, 465; proper 
motion, 399 

Double and multiple: brightest eclipsing binaries, 
598; Z Camelopardalis, 593; cataclysmic binaries, 
353, 593; Cor Caroli (Alpha Canum Venaticorum), 
372; Beta Persei, 598; Gamma Persei, 598 

Individual: Aldebaran’s ultraviolet spectrum, 580; 
Chi Lupi’s peculiar chemical composition, 17; white 
dwarf ‘‘optical clock,’ 12 


Supernovae: discovered by amateurs, 538; gamma- and 


X-ray emission from SN 1987A, 9; remnant in Large 
Magellanic Cloud resembles Crab nebula, 351; SN 
1987A, 19, 359; unusual supernova remnant, 130 


Telescope making: aligning a reflector’s primary mirror, 


31; computing ideal Ronchi patterns for a specific 
mirror, 416; computing telescope focus and collima- 
tion, 528; expensive eyepieces, 124; Group 70’s plans, 
548; magnification, 553; making a large worm gear 
from rack material, 95; motorized observing chair, 
33; observing chair, 544; pet peeves about commercial 
scopes, 124; right-angle finders, 124, 574; rubber- 
band eyepiece grip, 126; setting circles for Dobsonian, 
32; simple telescopes for students, 311; start of ATM 
movement in United States, 140; telescope making 
firm of John A. Brashear, 432; test of 10-inch 
commercial mirrors, 350; ‘‘triangulator’’ for aiming 
binocular telescope, 33; unobstructed Newtonian 
reflector design, 320 


Telescopes (amateur): astrophoiography using small 


apertures and fast film, 664; combination focal 
reducer and image corrector, 604; field flattener, 604; 
Group 70’s plans, 548; Klein’s 8-inch Newtonian, 
544; Kramer’s 42-inch refractor, 34; Lareau’s and 
Wessling’s 8-inch schiefspieglers, 31; Meade-Celes- 
tron merger blocked, 356; Messner’s 18-inch reflec- 
tor, 34; Moffat’s 17%-inch reflector, 34; Next 
Generation Telescope review, 35; periodic-error- 
correcting drives, 601; Sasian’s 6-inch unobstructed 
Newtonian, 320; Volna’s 6-inch refractor and observ- 
atory, 647; Watkins’ 13.{!-inch reflector, 31; Wright’s 
17-inch Newtonian, 95 


Telescopes (professional): Keck (10-meter), 129, 133; 


Snow Solar, 206; University of Arizona mirror 
laboratory, 470; Very Large Telescope (16.4-meter), 
133, 470 


Ultraviolet astronomy: Aldebaran, 580; Astro | mission, 


247, 359, 591; Omega Centauri, 592; neutrino as 
missing mass, 595; stellar spectra, 593; young star 
clusters in M83, 468 


Very large-scale structure: Great Attractor, 355 
Vision: and telescope magnification, 553 
X-ray astronomy: Astro | mission, 247, 591; AXAF 


Variable: Epsilon Aurigae, 127; Z Camelopardalis, 
593; Y Canum Venaticorum, 372; cataclysmic bina- 
ries, 353, 593; Omicron Ceti (Mira), 573; 7 Chamaele- 


Quasars: HST observation, 579; BL Lacertae objects, 
595; magnetic jet of 0800 + 608, 7; strong iron 


emitters, 246; twin quasar, 376; ultrafast outburst, 
359 

Radar astronomy: Titan’s rotation and orbital periods, 
358 

Radio astronomy: galactic merger remnants, 580; M87’s 
jet, 463; supernova remnant in Large Magellanic 
Cloud, 351 


ontis illustration, 354; Theta Orionis A, 189; T 
Pyxidis, 185; R Serpentis, 517; Tombaugh’s variable 
in Corvus, 89 

Sun: Cycle 22, 21; infrared image, 132; shadow bands 
at total eclipse, 482; solar filters, 71; solar wind, 465; 
sunspot-cycle predictions, 23 


Sundials: Vietnam memorial in Kentucky, 354 


Science Center, 582; cosmic background, 466; diffuse 
source in galaxies, 595; emission from Supernova 
1987A, 9; hot gas in galaxy clusters, 595; BL Lacertae 
objects, 595 
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STARPORT 


to star hop or let STARPORT 
¢ PORTABLE 
¢ EASY TO USE 
¢ LED DOT-MATRIX DISPLAY 
¢ TOUCH-SCREEN OPERATION 


constellation, or Messier, NGC or | 
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Imagine holding the universe in the palm of your hand! 
You can with STARPORT — the ultimate computer sky atlas. 
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digital setting circles, you actually see stars on the display! You can instantly get information 
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STARPORT lets you find anything in the sky 
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